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from published nomogrems based on surface area. The initial TV Z-score 
was significantly smeller in those undergoing shunt than in those undergoing 
vadous RV outflow tract procedures (RVOT) with or without concomitant 
shunt (-2.2 -4- 0.3, -0.8 :l: 0.2 respectively, p = 0.0002, data shown as mean 
4- SEM). However the change in TV Z-scere post-prscedure was similar 
(shunt -0.7 4- OA, RVOT -0.8 -4- 0.2, p = N~). Similarly, the RV inlet Z-score 
was smaller in the shunt group than the RVOT group (-1.6 d: 0.1, -1.2 d: 0.1 
respectively, p = 0.0009). Again, the change in the Z-score was similar (shunt 
-0.06:1: 0.1, RVOT -0.3 4- O. 1, p = NS). Of those patients undergoing RVOT 
alone, neither type of procedure (catheter versus surgery), nor requirement 
for a shunt within 6 weeks of procedure aitected the change in TV or RV 
infst Z.score. However, in patients with pdmary RVOT, change in TV and RV 
inlet Z-score was weakly correlated with TV and RV Z-scores pre-procedure. 
Larger increases in TV and RV inlet size post-procedure were associated 
with smaflerini~al TV and RV inlet sizes (r = 0.47, p = 0.01 and r = 0.44, 
p = 0.01 respectively). There was no such correlation in patients shunted 
alone. Following establishment of RV to PA continuity, growth of the TV and 
RV frequently does not exceed somatic growth but is more likely in those 
ventricles with small initial TV and RVs. 
~ ' ~  Posteatsl Left Ventricular Growth Potential In 
Selected Infants With Non-Apex-Forming Left 
Ventrickm 
L. LuAnn Minich, Lloyd Y. Tanl, John A. Hawkins, Robert E. Shaddy. Prlma.'y 
Child,en's Medical Center and the University of Utah, Salt Lake City, UT 
To evakmto left ventricular (LV) growth potential, the echocardiogrems Of 5 
term infants presenting with lesions including a marginally sized, but morpho- 
logically normal LV that was not apex-forming were reviewed. Four infants ini- 
tially required a PDA to maintain cardiac output and received prostaglandins 
for 1.5 to 8 wks. Because of LV hypaplasia, 2 were listed for transplantation. 
Diagnoses were aortic stenosis in 4 (with coarctation in 3) and poiysplenia in 
1. Echo measurements at birth (3.6 -4- 2 days) (mean ± SEM) were compared. 
to measurements ~~ 1 me (25.4 + 2 days). Over this time pedod, weight (3.0 
4- 0.1 vs 2.9 ~- 0.1 k~) and BSA (0.2 ~ 0.01 vs 0.2 :l: 0.01 n~) did not change. 
However, there were significant increases in the diameters of the aortic an- 
nulus (ANN, ram) and aortic root (ROOT, ram), mitral valve area (MVA, cm2), 
LV end-diastolic volume (LVED, co), LV end-systo{io v lume (LVES, co), LV 
area (LVA, crn2), and the ratio of the long axis of the LV to the long axis of 
the heart (LAR). 
ANN ROOT MVA LVED LVES LVA LAR 
Birth 4.4,*-0.3 5.Td:OA 0.5:1:0.1 2,2:1:0.1 1.0:t:0,3 2.4:1:0,1 0.80d:0.1 
1 Me 3.7:1:0,4" 7,3~-0.6" 0.7:t:0.'1" 5.6-*-0,8* 2.2:1:0.5* 3.8-*-0.4" 0.91 -*-0.1 °
*indicates p < 0.05 when compared Io birth. 
Tricuspid valve diameter (12 -*- 1 vs 12 4- 0.6 ram), long axis of the heart 
(26 d: 2 vs 28 -~ 2 mm) ant, LVEF (53 + 13 vs 55 :l: 10%) did not change. Four 
of 5 infants had surge W with 1 death. At fo[Iow-,Jp (1-4 yr), all 4 surviving 
infants have biventdcular physiology. Echo at 290:1:41 days showed normal 
tAR (0.97 ± 0.1). These data suggest that a moq~hologically normal, but 
non-apax-formlng LV may have postnatal growth potential. Because LV size 
influences treatment options, a pednd of observation (maintaining ductal 
patency, if necessary) with sedal echo measurements may be warranted in 
selected infants. 
~ Prngrsesive AsPIc Valve Insufficiency Due to 
Kawseaki Disease 
Hirohisa Kate, Teljl Akagi, Takeyo Kasue, Tetsu Sugimure, Kanoko Hashino, 
Yasuki Maeno, Osamu Inoue. Kurume University, Kurume, Japan 
Valvular involvements have been recognized as one of the cardievascular 
sequelae of K~asakl diocese, and may become a fatal complication. In this 
regard, ;lille is known about the clinical features of aortic insufficlancy (At) in 
this disease. From 1973 to 1994, 1588 patients w~re seen in our institution, 
of whom 4 (0.3%) cases complicated with audible AI. All patients were male, 
whose onset of disease were ranged from 2 to 10 months. Aspirin alone 
or aspidn plus steroid were chosen as the acute stage treatment in 2 of 
each cases. All but I complicated with coronary artery aneurysms, and these 
lesions have not been resolved up to date. Heart murmur was noted at 1.4, 
1.5, 7.0 and 15.0 years alter the onset et disease, respectively. In 2 of 4 
cases, Al was progressively worsened and valve replacement was required 
at 13 years after the onset of AI. On macroscopic view, the leaflets of ex- 
cised valves were firmly thickened and rolled over. Calcification and nodular 
change of leaflets, which frequently seen in rheumatic valvular disease, were 
not observed. Histciogic examination revealed that massive proliferation of 
collagen fiber without acute inflammatory change.~, which suggested that 
these abnormalities may be induced by the healing process of acute inflam- 
matory changes and progress due to the iong-stonding hemndynamic stress. 
in other 2 cases, whose onset of AI were > 7 years after the onset of disease, 
the degree of Al has not progressed dudng the follow-up. Although we could 
not address the long-term outcome of mild Al which occurred in the late 
convalescent stage, the more than moderate degree of AI is progressive and 
may require valve replacement. The coasibility of Al should be considered 
if new diastolic murmur appears dudng the follow-up, and careful long-term 
follow-up would be recommended. 
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• Chronic Ventricular Pacing at Physiological Heart 
Rate Affects Local Myocardial Blood Flow and 
Local Wall Thickness 
Matthijs F.M. van Oosterhout, Fdts W. Pdnzea, Thee Arts, Robert 
S. Raneman. Carrliovasc. Rea. Inst. Maastri#nt, Univ. of Limburg, 
Maastricht, Tim Netherlands 
Previous acute canine experiments indicated that asynchronous electrical 
a~vation reduces mechanical load and blood flow tn early activated regions 
and increases them in late activated regions. We Investigated the st~uctaral 
adaptation and the distribution of blond flow in the left ventdcular (LV) wall 
dudng chronic asynchronous activation, as induced by ventdcutar pacing. 
Under general anaesthesia 6 dogs received a pacemaker, with the stimulus 
electrode implanted 1 cm below the base of the LV tree wall (LVFW). After full 
recovery the dogs were paced chronically (CVP) at physiological heart rate 
(A-V sequential, A-V interval 25 ms), for six months. On 2D-echncardld-grams 
the cross-section of the LV wall atthe level o1 the stimulation electrode was 
divided into 6 sectors, from which mean local wall thickness was measured. 
Myocardial blood flow (microepheres) was determined in these sectors: dur- 
ing sinus rhythm (SR) and 15 min alter venfdcular pacing (VP), both at time 
of implantation and termination procedures. Wall thickness of the early ac- 
tivated LVFW decreased by 6.5:1: 8.8% and thickness of the late activated 
septum is) increased by 24.0 + 12.2% (p < 0.05) after CVP, compared with 
baseline. The retie of LVFW and S (LVFW/S) thickness decreased from 1.17 
d: 0.11 (baseline) to 0.88 :t: OAt (CVP). The LVFWlS blood flow ratio was 
calculated as an index of blood flow distribution. This ratio was 0.81 4- 0.22 
dudng SR and decreased to 0.62 d: 0.10 after 15 rain of VP. After 6 months 
of continuous VP the LVFWlS ratio had ratumed to baseline values (0.80 -4- 
0.22) and increased to 1.19 4- 0.22 (p < 0.05) 15 min after return to SR. 
We conclude that 1) myocardial structural adaptation to mechanical overload 
occurs locally, 2) local wall mass adapts so that myocardial blood flow par 
unit weight rctums to initial (pre-pacing) values, so 3) changes of myocaroial 
blood flow caused by VP predict changes in local wall mass. 
~ ' ~  Effect o f  Pacing at Alternate and Combined Sites 
in the Right Ventricle on Systol ic and Disstollc 
Function 
Thomas A. Buckingham, Reto Candinas, Manfred Ritter, 
Christine Altenhnfer, Otto Hess, Hetty van Hoeven, Wcifgang Amann. 
University Hospital, Zurich, Switzerland 
We hypothesized that pacing at 2 venfdcular sites simultaneously would 
activate the myocerdium more rapidly and improve function. Others have 
shown that dght venfdcular outflow tract (RVOT) pacing produces a better 
cardiac output (CO) than traditional RV apical (RVA) pacing. In 7 pts with 
EF < 40% (30 ~- 8%) we measured QRS duration, CO, EF, dP/dt, -alP/dr, 
and Tau during baseline rhythm, DVI pacing at the RVA, the RVOT and both 
RV sites in random order. There were no significant differences in CO, El=, 
LV pressure, and Tau with different pacing sites. Significant differences were 
noted in peak dP/dT, -dP/dT, and QRS. With RVA pacing dP/dt was the 
shortest and the QRS the IoegasL As shown, dP/dT then tended to Impreve 
pmgrsssively with pacing in the RVOT and at 2 sites, dP/dt was inversely 
related to the changes in QRS durations. 
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These data suggest that in pts with poor LV function, there are subtle 
